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Experimental Section
General Methods. Syntheses involving air-sensitive compounds were performed using a fiveport double-manifold Schlenk line. Inert gas atmosphere was provided by a zero-grade, in-house nitrogen line. Reaction mixtures were monitored by thin-layer chromatography (TLC) on precoated, aluminum-backed silica gel 60 F 254 plates. Gel filtration and flash chromatography were performed on silica gel 60 (230-400 mesh). HPLC separations were carried out at the semipreparative scale on an Agilent 1200 Series system equipped with multi-wavelength detector and automated fraction collector, using a reverse stationary phase column (Zorbax SB-C18, 5 µm, 9.5 mm × 250 mm). Analytical HPLC was performed on a similar system using a Zorbax SB-C18 reverse stationary phase column (5 µm, 4.6 mm × 250 mm). FT-NMR spectra were acquired at ambient temperature on a Bruker Avance III 400 or a Varian Inova 500 instrument.
13
C NMR spectra were acquired with proton decoupling. Assignment of all chemical shifts is based on the 1D spectral data. . The samples for infrared spectroscopy were prepared by grinding the analyte with KBr to a fine powder and pressing into pellets. Melting points were obtained in triplicate using capillary tubes in air with an OptiMelt automated instrument (Stanford Research Systems) and are uncorrected.
Materials. All solvents employed were ACS reagent grade or higher. Acetonitrile was kept dry under activated 3 Å molecular sieves; 2,2'-dipicolylamine (DPA) was freshly distilled before use. All other solvents and reagents were purchased from commercial sources and used as received.
S3
Synthesis of 4-Chloro-6-nitrosoresorcinol (2). (5) as a dark brown powder in 15% yield (18 mg).
The purity was judged to be ~98% by analytical HPLC ( Figure S16A ), employing the solvent system above according to the following protocol: constant flow rate 1 mL min 
Synthesis of 2,8-Dichloro-3-oxo-3H-phenoxazin-7-yl acetate (7)
. Dichlororesorufin 6 (1.41 g, 5.0 mmol) was treated with 10 mL of acetic anhydride and 1 mL of dry pyridine and stirred under nitrogen at room temperature for 40 h. The reaction mixture was poured into 300 mL of ice-water, stirred for 10 min and allowed to settle for 30 min at 4 °C. The precipitate was then filtered, washed with water (100 mL), and dried under air suction for 3 h and finally at 80 °C in vacuo for 3 h to furnish pure 7 as an orange-red powder in 89% yield (1.44 g 
In the above equation, F max is the maximum normalized emission intensity (F max = 1), F 0 is the minimum normalized emission intensity obtained for pH = 1, and ΔF 1max , ΔF 2max , and ΔF 3max are the maximum fluorescence changes associated with the corresponding pK a values. The apparent pK a values obtained for ZBR4 were: pK a1 = 6.26 ± 0.05, pK a2 = 3.24 ± 0.14, pK a3 = 2.14 ± 0.09, Table S1 . Excitation was performed at 560 nm, and the response (R) was quantified by integrating the emission intensity from 570 to 750 nm, subtracting the initial spectrum (0 mM total Zn 
